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ABSTRACT 
 
 
 
 
 The purpose of this study is to investigate the effects of calcination 
temperature on the structure and surface morphology of calcium titanate (CaTiO3) 
ceramics.  The structure and composition of pre-sintered CaTiO3 powder and 
sintered CaTiO3 ceramic samples were analyzed by x-ray diffraction (XRD).  The 
crystallite size of the samples was also analyzed by XRD.  Scanning electron 
microscope (SEM) was used to analyze the surface morphology of the samples.  The 
chemical compositions were determined by energy dispersive x-ray spectroscopy 
(EDX).  The density of ceramic samples was measured by Archimedes’ method.  
XRD analysis shows that calcium carbonate (CaCO3) starts to react with titanium 
dioxide (TiO2) at temperature of 600°C and the size of CaTiO3 crystallite increases 
with the increase of calcination temperature.  The micrograph images from SEM 
show that elongated particles are present in the pre-sintered powder samples.  They 
are identified by EDX as CaCO3 particles, which shrunk in size as the calcination 
temperature increases.  Besides, pores that contribute to the reduction in density are 
also observed in the micrograph images of sintered ceramic samples from SEM.  The 
percentage density of sintered ceramic samples increases from 83.6% to 85.0% with 
the increasing of the pre-sintering temperature. 
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ABSTRAK 
 
 
 
 
Tujuan kajian ini adalah untuk mengkaji kesan suhu pengkalsinan terhadap 
struktur dan morfologi permukaan seramik kalsium titanat (CaTiO3).  Struktur dan 
komposisi sampel serbuk CaTiO3 pra-tersinter dan seramik CaTiO3 tersinter 
dianalisis menggunakan belauan sinar-x (XRD).  Saiz hablur sampel juga dianalisis 
menggunakan XRD.  Mikroskop elektron pengimbas (SEM) digunakan untuk 
menganalisis morfologi permukaan sampel.  Komposisi kimia ditentukan oleh 
spektroskopi serakan tenaga  sinar-x (EDX).  Ketumpatan sampel seramik diukur 
menggunakan kaedah Archimedes.  Analisis XRD menunjukkan kalsium karbonat 
(CaCO3) mula bertindak balas dengan titanium dioksida (TiO2) pada suhu 600°C dan 
saiz hablur CaTiO3 meningkat dengan peningkatan suhu pengkalsinan.  Imej 
mikrograf SEM menunjukkan bahawa terdapat zarah memanjang dalam sampel 
serbuk pra-tersinter. Zarah berkenaan telah dikenal pasti dengan EDX sebagai 
CaCO3, yang mengecut apabila suhu pengkalsinan meningkat.  Selain itu, liang yang 
menyumbang kepada pengurangan ketumpatan seramik juga diperhatikan dalam imej 
mikrograf SEM bagi sampel seramik tersinter.  Peratusan ketumpatan bagi sampel 
seramik tersinter meningkat daripada 83.6% kepada 85.0% dengan peningkatan suhu 
pra-tersinter. 
